Abstract
Introduction
the opposite effect, which results in a restoration of glucose homeostasis in diabetic patients 65 (Wang et al., 2012) . As a novel approach, our recent investigation has shown that S. mutans 66 XPDAP (Sm-XPDAP, encoded by pepX) is inhibited by saxagliptin in vitro (De et al., 2016) . In 67 an extension of this work and hypothesising a probable role of Sm-XPDAP in virulence, herein 68 we have evaluated the ex vivo effect of these molecules on cell growth and biofilm formation by 69 S. mutans. A pepX (SMU.35) isogenic mutant was also generated. Furthermore, whole cell 70 proteome analysis of AHD treated cells and the isogenic mutant was performed to identify 71 possible consequences of Sm-XPDAP inhibition or deletion.
72

Materials and Methods
73
MIC and Biofilm formation assay
74
The MIC was determined by microdilution assay according to the Clinical and Laboratory
75
Standards Institute (CLSI, 2011) , with the exception of the medium used, which was BHI (Ahn 76 et al., 2012; da Silva et al., 2013) . The highest concentration of 2048µg/mL of each AHD was 77 serially diluted down to 4µg/mL and the final density of mid-exponential phase cells used was 78 10 6 CFU/mL. The drugs were dissolved in sterile water and erythromycin was used as a positive 79 control. 
90
Construction of pepX deletion mutants
91
A pepX deletion mutant was generated by PCR ligation mutagenesis method (Lau et al., 2002) .
92
Briefly, erythromycin cassette, upstream and downstream flanking regions (about 600bps) of 93 pepX was amplified using specific primers ( Table 2 ). The amplicons were digested using NcoI 94 and SacI and ligated at 16⁰C overnight. The resulting ligation mixes were used for PCR to obtain 95 a mutagenic construct using primers pepX-Up-F and pepX-Dn-R. This fragment was naturally 96 transformed into mid-log phase S.mutans UA159, grown in Todd-Hewitt broth containing 10% 97 sucrose and the recombinants were selected on BHI agar containing 10µg/mL erythromycin 98 (Petersen and Scheie, 2000) .The pepX mutant was confirmed by colony PCR and Sanger 99 sequencing.
100
CLSM examination of Biofilm
101
The structure of biofilm of the pepX mutant and wild-type S. mutans, grown on polystyrene discs 102 in the presence of SDM and glucose and AHD drugs as described above, was evaluated using an 103 LSM-510-META laser scanning microscope attached to an Axioplan-II microscope (Zeiss). The 104 non-adherent cells were washed in saline, biofilms were stained with Live/Dead BacLight-(1X)
105
(Molecular Probes Inc.) for 20 minutes and rinsed three times in saline to remove excess stain.
106
Subsequently, the stained discs were examined with an alpha Pan-Fluor 100X objective under 107 excitation at 488nm (Argon-laser) and 543nm (He-Ne-laser), and emission filter ranging 585-615nm and 505-530nm for Propidium iodide and SYTO9, respectively. ImageJ v1.48 (NIH, 109 USA) was used to process images. The proportion of viable cells (green) versus dead cells (red) 110 was determined based on the intensity at each pixel using ImageJ (Nance et al., 2013 and experienced apparent stress with a higher prevalence of propidium iodide stained cells (36%)
205
( Fig. 3e and 3f ). Vildagliptin also led to disaggregation of the biofilm compared to the untreated 206 control, but streptococcal chains looked healthier (Fig.3g) Nance, W.C., Dowd, S.E., Samarian, D., Chludzinski, J., Delli, J., Battista, J., Rickard, A.H., preparation, salts and glucose or sucrose were autoclaved separately, whereas filter sterilized amino acids and vitamins were added in the medium at room temperature.
Text 2. Proteome analysis of biofilm grown cells
Protein isolation and pre-fractionation
The proteome of biofilm grown cells, either in absence or presence of an AHD drug, and that of the ΔpepX mutant were analysed from 48mL of culture. The biofilm for each condition was set up in a 24 well cell culture plate (Greiner Bio-one, CELLSTAR) as described above.
After 20 hours of incubation the planktonic phase was removed and the attached biofilm was disrupted using sterile water. The harvested cells were pooled and washed twice in PBS (1X), resuspended in lysis buffer and sonicated at 12000 -13000 microns amplitude for 2 minutes with an intermittent 10 sec on and 10 sec off in ice. Subsequently, the cell free extract was collected by centrifugation at 14000 × g for 45 min at 4°C and acetone precipitated at -20°C 
